DOCUMENT-IDENTIFIER: JP 11251912 A 

TITLE: DIGITAL/ANALOG CONVERTER AND CURRENT SOURCE CIRCUIT 



Abstract Text (2) : 

SOLUTION: This current source circuit composed of a first current mirror 
circuit 311 for duplicating a reference current, a second current mirror 
circuit 312 which is a current mirror circuit for duplicating a constant 
current outputted by the first current mirror circuit 311 and constituted of 
the transistor of the conducting type of a polarity opposite to the transistor 
for constituting the first current circuit 311 and a switching circuit 319 for 
opening/short-circuiting the constant current input terminal of the second 
current mirror circuit 312 and a power source terminal by digital signals is 
used in this D/A converter. Thus, since the number of the elements of voltage 
formation serially connected between the power source and the ground is reduced 
from conventional three to two, a power supply voltage required for securing the 
operation of the current source circuit is reduced. 
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1 

[«flFi*#<D«H] 
[fft&B 1 ] ^2r< 1 1 1 ffl^)«^iS0Sg&*L. m 

?/b- rtn^l^CfcUt, 
^Tr&m<o#b-yb$5-liIS&fc. meo^b-yb 
1 CO* b 5 7-0S§2rffiJaR-r^ b 5 fc UK 

ttJjKA^S? fc «$i§8ft?fi0ia * r 4 VtMSftKKK t 

[ff*ii 2 ] tsrE«asBni»*ffJ!i»v b y 
^m<vmfcZftmw$L&<vm*iz'iT% 5 &stk ix 

VIS 5-H»<0ffl*M*«JiW-* b 9 y^X^cofflR 

[ tmm 5 1 r < v^ivm^m. tr •/ b *■ a* t * 
saw* HB&T'ft-pTm i to* p y b s y-m&zmm 

izk^xmSLLtz^oiXU-sh 5 =y-m$kt . SS2C0 

b 5 ^-HIHkOgffiSKA**? fcWSBffPWlH* 40 
WtiDL-imt&xJ •yj->y®ffit$:mz-X%:&Zt$: 

«NRfc^4«aaBiii». 

[00 0 1 ] 

iv- r^urmm. mz^mfommmsmmzmmL* 

V D D = Vdsl + Vds2 + Vout 

o s b 7 y ^ ? 3oico b v ■< ymmcnmm. w$si<r> & so 



* xn m%*r a >>9)v ■ T±n7'm&mzm-t& . 

[0002] 

S¥*fl^»IlIS8Sa. #CLS I jWft^fcHBftS^T 
# < * s v >f ^ o rn -t -y ^ y— b r b- =5r t'fi&co [gSS 

t fttyXfAL S I (TJ+tf t^fl§ i o C4ot ^ 

[0003] c: d Lfe y^fi* LSKi A^-ft* 4 * 
L<, iSSttfig- *«IBfl:, ^M-fk, ffiM»*^l^H'cO 

[0004] -JKW^D/A^ScOMt LT . f 1 ' -f 

^ff^Sfg. ^CAS9 5-5 3, I DC 9 5— 12 
6-^m5 51- 01 ( 1 99 5¥9H) „ 

[0005] waH^<3D/A3e»»£«jiw*«a[ 

iSHIS&COi5IJ^El7tC^t" . MOS (Metal Oxide Semico 
nductor) b5>S/x^301(±, miliSi: fc<0T, S 

MOS15 V^'^.^302, 303t±, 

imsex >r -y ttmmth %> cr>x\ wBostc* t s 

L , ffi^rco ft ifffil(i622fcj£ffl «7tn ^ S6£"$- 

[0006]icOJ;5 «^SM(igj»<^>IHRs&«D/ASB« 
cOfc'-y b»(CJEtTfflS^ix. #«Sii0ff§^'ffi^6O 
3. 604(C»M$tl-TD/A^mS^*J«$tL§o -Ofc 
S«S[l<?>#1BS£«IlI»iai^»JS(i. b"-ybI^A 

osb^y^x^30icobi/-f yffiiSco{s'^-?^5r«t 

[0 0 07] MOS b7Vi-''.X?301cOb"W V • V— 
XHWESrVdsl. MOS b7>-^'X^302 , 303<7)b"P 

-fy- y-x^mjE^vds2, M^ffiffi62i(c^-rsr 

Ao^fi-^-coSAiiiPMSrVoutt-rSfc, *iS«EVD 
D(i. *(i ) b^l. 

[0008] 
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X-f v-f-SrffM-r^^^. YVAy- y-xriB«£EV 

ds2ii, »f^f h^yyxj' mmmmeAmz 
mwthXo^-t&'Xmftfoh. mz^ m.±mmvou 

[0009] otp3ms.cr>wM ■ mumcomum 

[0 0 10] 

[0011] *»««afl«B«li, WB«fiKEEfb6«r 

ti**a<o«siaitiHi»*!Hfti-* i fc fc** . 

[0012] 20 

sn^ffis-t^ ehst* -cm m v-^ n $ 5-0 

k, »2<?D^1x>'bS9-llIJSK0S«St7Jj#P-t«B 

■/ f - y ^hk kip^t z d / As&mtzm 
^hzkte^xmwffiteffimthzktfT'izh* *<n 30 
±d:3r#a*»ffl-«itr, mmMmmizis^xmmbm 

h$7~®B&ntiijjMh7>=Jx?km2c7)%U>'h$i 

s&coftjimhjyi'z.fwu'i y ■ v—xmnsk-k 
mkmza»hm.±wm^> 2 ms.k & 0 . 3 ij± 

[ 0 0 1 3 ] Z<V 4 d m?'Jf#^»J±Wfi«^iiS 

* Ufc*8tSR*f#4 i t s6*f # 4 . 
[0014] 

IH<0St3tWJKB*«HUT3et:SailIt:»W* . =5r*3. 

^7k$h\><n>k-$~h* 
[0 0 15] 

[SgffipiJ] *f6HB^D/A^«tSW«a[iBIlIB^tfcW 50 
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iiiiatfev->T, 101(4, wmw&ir^m 

O S h ?y ~yx?333, 334&m^mmmii, I ref £W 
itl,^im^ybS5-W, 312*4. pMOSh 
5>-^'X^335 , 336^MV^^l^>-h 5 9— EN&311** 

aj^-r&sste i oi&mmt&&2(r>#uy h 5 9-0 

331(4. ^UyhS5-@»3123&«m*-f-4*y ■ * 
7«W»*»tfcffi«a[ I o2#*teS*t.& Jliffffifiu 31 
9J4. pMOSb9>^.X^335, 3360^— b ■ V— X 

[0 0 1 6 ] XA <y^^HIK319i4. pMOSh5>- 

fi-9-D*^^S^x4. «i^mj±VDD(±. 
8*»fefla&S*i.4 . #I^h5 5-Elif&311«4. A^SKrP 
313ftlPffi:a*p315£*U #I^>A$5-IIIi®312 
{4. A*«^321fttfffl:ft«HP317£3fLT^4. 
[0017] I ref{4. r-*-t?$qi#«£J£*> 

•yr«5c{4. D/A^cof^MSc&ki: Ufct*. 2^ 
- 1 -?'*i?§n-S> . ^cmmWSi I ref *^(ft^-4aBI» 

mmm<7)ffi®.*m2 tz&t. 

[0018] £P«8ta(10m. lEMUA^S^ tlffl 
«7Jl«Ti: ^^rr4SSUf«^340t . *Sai«5s340 
^»SEt^|5It1fJt^pMOSb7yv ; X^34l, 342& 

t^BWiaiRref t*»6=0rO, ^ofSM*343^'«S:tBfM 

«?fcaP|i«EVref »A*-rS k . SiE^343««J±i4 
^PlffiVref kUtt^ir^ , I ref = Vref/Rrefc^ 

^pmos hyyisz.?Miwi"( ymnktzh,, 

y- h ^^MSM Lfc P M O S h 5 y i?X 9 3420 F P 
ZfeiXMWmm. I ref^fig^fL-So 

[0019] 3nsmnnMd % x-r v^yymmiw 
mm ■ mmz£ -ix<k<m o izmm-% . st^^ vf- 

35, 336«y-b* i 'ilfj^318 / \.MMS'tL4^. pMOS 
h9>-^^335, 336(4, 5SSJW(C^7^(C^ 0 . fff 
2c0^1^>'hS5-[lIffB12c0ffi^{4- ; !fai:^4 o £ 
fc- icok^. mi«^^>-bS5— IHK3lWtt}^-r 
SSmiSioi (fiP%^^yhS5-HISS3i2«A^«^ 
1 12) (4. X-f •y^>-yiHK319^^-L"CSS^318^'^ 

[0020] X-f •y^yyiUSS319^7^fi|iO 

»l«0^l^yb55-llI»311i&»felfi*Sn*3e 
mSElol(4 N pMOS h 9y^X^335S:Sh.4Jt^, 
P MO S h 9>->-"X^336i4ffi[#tt®i: *4 . "TS t . 
P MOSh7yvX^335, 336^M^<7)*l^Vh 5 5 — 
■M^C±-3TS«Stt I ola6*«HS*l.-C»2«0^l'>' h 5 
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[0021] nmmmmtzts^Ycw&bMmamzTm 

<50 ttS I*J S !| <7) n M O S h y > Is X 9 334 1 W, 2 <7) ^ U V Y 
5 5 — [USScOA^ lOpMOSh^yy'X ^335cO# H 

Wy ■ y— x|SjflBE<?52*ff, ffi^r^2co^i^>-N 

5 5 - ®K«0tH^lfI« pMOSf^yy^ ^336c7) K V 
Efc^rS. fv^i^t, lit ^tfi^rJJ^E^J^J*^ 

[00 22] mi^m^SHIK^fflV^^HJcOD/A 

mmmmm^mzmmth. D/Af»7"n > y 

ffib> M:4HtT«j£t-&i>W\ !3CfeUt, 109 

soar r ±.fis:»tij kB&«rrs) , 105(4, i^mmio 
ii2(4, Tfit'7 hcDtusbcDnft-ftzmffiMW. 

D/A3E»»(JaT r Tlu^Hj fcl&SrTS). 110 
{4, ^jMill2<9±^k&§^^#fR*£ifc^L 
^S^tf^SflKSffif, 106, 107(4, ±fib>hof-fy 

•^S^ft-ftlX-f^— WYf3- ^, 108(4, f3 
-^106, 107cOffi.tlft^a®*^*t <tl.!t»«5 
•y^dliSS, 111(4, Tteb>h<y}7Mi^;Mi-f-«B® 
*£pgpLTTGM#lll20^BI;5M 5>"^£JifiA^ 
»»109i:^RS-e:4fc»<O5vf-|lI», 113(4^SHlf§ 30 
T'&D, ^HS109, 112«aj^««&A^ltTr^o^" 

[00 2 3] *SS[«V h »J ? X105(4, H 1 (^ IAJe 
6, 107cO$MKc4 0 , ffl^C^-ytt^X(4^7«ffi(ci 

[00 24] S^ft§tt^«Pll0(4, S&HB^&Ti^ 40 

h t>K hi tis l Kimimmm & & a l fctstami 

[00 2 5] ^atM^D/ASESHHi. A3rf St^ 
: J 9 Mt^-(T>>z -y YW& 1 0 t'-y I- b L, -e<^±{i7 h" 
v h£±WH#ffl09TMU H£Tfl3B» 
»1 1 2-C3Et*Ufc. 

[00 26] <I?)4 d%\_h, TfiEb> l-ffiffccDD/A^ 

m^mf&^m4 (C7K-r« H4^ut, 2ok4d/a 50 
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202(4, T-iWMm (D9-D0) COAX 
SfiHF, 213(4, «^vMJ7X105*«|j^45e«8U& 
fftPH*£«^Lfc«SHREHBk 216-218(4, S*ft*« 
SESBPl 1 0*«|^4Ji«SBMNRW*lfc*:tJ , t*» 

fts «a»mii, 206(i«i[«ffija<«iii3«oaj*sffp, 

220(4, 7'y^-Ef§108, lllc^^^W S >V$:®m-t 

lot, ai*ffi^206cor^a^mffiaj*(4, Kanm 

5'yf-EHSl08, lllfcj3B**"f S>7'^«:tC 
4 , ffiriMi^t -y MBOTSSBf 60S (c4 ot« 

[0027] Xi$«gf t i®101(4, tti^tt I oc?)*m«sSE I 
ref£4y£L, £8t»109, 112cO#m^[US§(4, £*L 

^•«A»I(4, ^-CcO«^jgHIK^>-^fc^o^ t 
^(cffj^^i, ^-«AS$(41 02 3 ( = 2 k -l, k = 
1 0 ) Iok^So 

[0028] mili®'? h 'J ^Xl05^1f ESc-TSfllJlMtHl 
£#213(4, 127UA0, 8fTl 65>|(C l«*JStTE 
IU;„ icoiegtcH^-r, 1 6fl8?iJ ( lffl«) ^1 
fil 2 7Mi:-r-S^k#"5]"tE-e3 t >£„ lffiSr«-r^^ 
(4, ic?) 1 ffl^Kl^TfibV h*<B6'3*»feT , &i.» 

[0029] ±fi3EI«»109fcti»t*«aWllI»213iO-e 

iref^t£Atr«s«8 iocomst^tB^-r-s.* 1 , x 

T0~12 7OV^iYL}b»<!MBBcm*»|E**4t, , « 
SSiiv b 'J ?x(i, 8 m I oc7)«gEtrai*-r^ „ 

[0030] s»tt*«(sraffiio*a!flW4s 

»ftS*»aj|!|»216~218li, r -f ^'^/iWl-f-D 2—D 
OcOA^Jt-J: D, b*>y h«0fi»t;*HiBL^«aE*aj*-t- 
S*>X(4ff±f S. T-f y7/WI#D2- D0<4, «8S 
(Cfi^#(t>&^&^i6(C(C7 : '3- KtO i £^^< , 5 
A0S§lll^^LTl:«jE^<7)«S?(SlM]i§^>- ■ *7 

TS??ii, ^tiefi«S!MlilK216C44 lo<omSS*, 
m^217(42 IotfOtt^Sr, »^j®218(4 I ocO«»g^tti 

[003 1 ] AtSCOy" ^ 'J^fl-m^-D 2— D 0(73#b"-y 

b<^te*tt-4ai:&«8Bi, M^ifAWt ( D 2 D l 
DO) A 5 (000) =5r^if ai^m?I(40 , (00 1 )4 
6(4 I o, (010) 4^(42 I otfD«S^itS „ lil 

a, A^ffi* 5 1 j«irt-«4fft:iB*«aBi i o^mt , 

AtiWfi ( 1 1 1 ) Oi:St7 I ocomSKWlS o 
[0032]^:, 12 7fI^m^!SEIfiS213Srfi : ?iJ^ 

taBatT« « tstiKssaa^ h u ^^io5^-^tf±^ 

T, RH&Hl*-&*>-^«Ht=Sn&«4>aBWr4. 135 
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fcfcivt. 403(4. il^l/yh 5 9-0S£311^ X~h 
a^F313tlffi3^4«^. 404-40854. Ht<»lCO* 
J/>-h 5^-0S&311^nMOS h^y^^333, 334 
(Cffi^S b^^X:?. 409— 416(4. m2<T)%U>h 
$9-0£&312c7)pMO S h9>^X^335, 336fcffiS 

417—420(4. TOSiHEIBcO*^ ■ * 
:7&fflf3«-&X-f yf-V^0»319*fl|Jfift^-*pMOS 

WEESSIt»113i0^rrfifl?HHn:. 422J4. Rt<i4(: 
SLftXfn- ^106. Yxn— ^107at^9 v^HIS^lO 10 

[0 0 3 3] SP«?Si!gl01t4. A^S^403«M*$ 
*U ffi^K*f:5:&«aitt Io^ft^, nMOS 
b9>^*X^404(4. |i|t<nMOSb5>'^^405— 

m^t LT. 4fcb5yyX^4D5- 408^#^^m^W 

MOS h9>^X^404- 408(4. £T|^H^MX\ 

5— iftf^KckO. nMOS h7VyX? 405— 4G8<JD#F 20 
W>mt(4. I oT^L 

[0034]-J, pMOS h?>i?X*COmk41Q<n 
^T. 411fc412tf)'<7\ 413£414<^T&t£415£416£) 
^Tf 4 . ^tl^tim 2cryfiU>b $7 — 0S&423- 426 £ 
flMW"*. ZZX\ taiapMOS h7yy^?^7t 

#410(4409fcitLT. 412(4411 fcjtfLT. 414(4413tW 
LT. 416J4415t»bT**L^8«<^*SSi:Lfc<?D 
T\ b$9-HS&423- 426(4. gl^l/Vb^ 

5-H»3&»6A*S*t4«S I o£ 8fgtffiALT*S! 30 

[0 0 3 5] h $9— 0S&423- 426<7}#^ 

<?5^y-bfc«iBflffF427(flP^. P MOSN5>^X 
^409— 416COV-X) fc^RSJKpMOS b 9^X^41 
7— 420COKU-T V— ^SffiRLt^So .Tix^pM 

osh5>y^ 4i7— 420^ b (4 . wxasssmK 

422s\fm$tl, D9 — D3<7>A*T— ^102tC»JELfc 
Mffll #3&*flfe»3 ix& o Mfflg ^(4 . " 0 " <on*fc:«a 

f&WtiL G N D . " 1 " CO t § *ffi#ttifi1Mi V D D 40 

[0 0 3 6] p MO S b 9^X^417—420(4. IH: 
SLfcx^f ^^y^Effi3l9<JOS»J&Sfct-*^ ^ix^ 

tLTlffltSo pMOS h5V> 7 X^417£0y— h« 
GWSMMffiG N D £0 k S t b 9 V S^X ^ 41736 s * V1£ 

ft. pMOS b9>^X^409, 410(4. fcfc(C*7*l1B 

>-b5 9-HI8&<7)nMOS h7yyX?405i^A*5 50 
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*l4*8E(4. *MS^427^^^°X$tL^^T\ »1 
co^lxyh5 9-0ff^^(4. jg»r$ix& 

[0037]-^, pMOS Y7>isX9411<7yy—Y 

mm^vMmiiv d d c?>*£44 . ^na** 

x^405*^A*3<xS«2eio(4. ff52co*vyhS5 
-0ff§423^A^ffllJ*^H|l^ p MO S h 9 V >?X^409fc: 
h9^X:?409t£fcVvt^lofc: 
*«5UW-b ■ y— xlBKEa***-*"***,. dsoittffi 
(4b9y^X^410^^-b ■ y-x|S«Ei:ft8frCi6 
0. ifcb^y^ ^ 410(4. h9yS/X^409£:7^R. 

y>?x^4iocop^>f y«SE(4. siotW, IP^>. ffi 

2CDftU> b 5 9— H»423fiOaj*1ia3&«8 I oh LTttJ 
}j£;fx&o 

[0038] JjLbAcfc 3 tc. H4 ^«SSEIB213(4, 
E[5^*3^T^#428p E l^b9V^X3 7 405 J 409, 41 
0, 417CO— «T««3^So m^co^XWffiMM 
£&213(4. 12 7itffl!f*#, H5T(4**3£»t 

[ 0 0 3 9 ] ZCOX d *#«SiHHI^£il^ffi^(4. £ 

i^lM*- co ftjimm* Efi^Sf? 429te t5 1 Jpff $ 
t£->T. JiffiS«ISl09c7)aS*«SE(4. D9-D3 

K421 1 i o T lECfl $ tLT $ *x 5 0 
[0040] «*aBEI»213*Hl<?3««i:"f 

ico^uvhS5— HBcoaj^mssra (nMos b^y 

^405— 408(7) F P >f ) (Ot£ 2 

y h 5 9-EI»TtfOA*«3lt?4: tB^fflW^ ( M 
^tfpMOS b9y^"X^409i:lRl410) h^S^ffitCi 

HF (423-426) ^BI^)lE^tt(4RMrc=3:< . 

[004 1 ] »l^l^y h59— HS&Srffi^f 4nM 
OSh^yyX ^405—408(4. 1 2 7l*4fcfttfy 

— *^^4T^ffl^M4i«!^fc:*S<Sr6. « 
^T. *^#tt£0(f6^S^GND«ffi^iJt-e^t 

:?405— 408cOKW:x ■ y— XH«E*lft< tS^ffi* 5 
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foh* 

[0042] L#>U &Wi2cr)fiVy\. *7-®mzn 
^Xte. A^M*^ t m^JW*f Sr^tifiSELTEB 

f w y ■ y-xrasji&ffia-rs <r t & „ 

■e i "C± t-Jt«£E n M O S h ? y i?X ^405— 4 

OScob'b-fy ■ y-xHJmffit^xS.r t**T^, 

t Lrwimjis- «* t & < m 1 p y b s 5- 
(HKfiiJT-^-r i. (f o §= #u x. s i t tfx* § & . 10 
[ 0 0 4 3 ] au*>. *%«<o«»a(DiKii. «it 

fc&ltxT, SS2c^^^>-bS5— @K<7)pMOSh5y 
yx^409~416<?5b"^-<>' ■ V— XP B im£E£0ffiM* s '5rtg 

«<0WW£E* ^BtTff 6 i t t & 6 . 
[00441M:. 04 ^ LfeS»ft# mtiSI31S&21 
6— 2i8(i, 0i£^L*:3l2?)#]yyb S^— 0S&312 

coai^fiijpMos b5y^x?336£^^cDSr,24;: 
lit ninr--s i t wc % h . 

[0045] %<r>Z. ■5=5r«»#&«aEa[|iFK216~218S 
^4Tti3H*»1129igi^ia»*B6tcj^. 

[0 04 6] |SH2£i3V>T, nMOSb5yyX^502 
(i, nMOSh7y^^503- 5 0 5^tS(:5r 
ftfcftt, h^VyXj'SO 2j&*7Jjtl*Pi: 5 SrD, b 
5-yy\X;?503— 505cO^-«^'ai^l(MS^ t 1 CO 

*pyb5 5-lllift36«»B£Six5. «8«itiS101«. 

EB*75aB*fcfc4«eio£ffilfr$-4. iit, nMO 30 
S b^yy'X^502— 505ti, ^T|B|— ^X, |BH7F£K 

i&fNc J: 0 , b 7 > =JX 9 503—5050 y«SE , HP 

[0047]-^ p MO S 507—516 to 

<*vr«\ b9y^'X^507i; b 7 yy'X ^508—511^1 
^t>4t, b7y^'X^512t b7y^'X^513, 5140 
b5yy'X:?515t b5y^^516cOffi^ 
^•it(i. fnfflS2S0*t/ybS5- HI£S517— 519 40 
SrftJjSc-f £ „ &m&-&ir£ftc0h7y> ; X¥<?) 

m&£WL<»\Z-&b. *^yb$7-[!l££517 
— 519J3. flfriemi<7)^^yb3 7-IlIli&*^<7)A^ 
St I o£ b 5 y i^X ? OTMSOitCT LTKA LTtif^r 
HUfc. ^yb$5-0S£517~~519Otfj;ftmg[{i:. 
^iX^iX, 4Io, 2Io, Iofc^SS,, 
[0 048] S2««t/yb 5 7-0^517—519 
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